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MgO pp/op lh/oh rm/oh mo/nl ml/oh ��/os �n/os hn/os hm/o�
CaO mq/l ml/l mo/l lq/l lo/l mm/l mn/l mm/l lh/l
Na2O l lm/l l l lm/l lq/l ls/l lm/l l
Cr2O3 lo/l lo/l lq/l nq/l l lm/l l lm/l lr/l
NiO rp/l ol/l rh/l om/l r�/l qp/l qh/l rl/l qh/l
B+97� o�/hh pn/hh ph/hh hn/mll nh/hh pp/hh np/hh �q/hh sh/mll

Si lm/m lm/m lm/m lm/m lm/m lq/m lm/m lm/m ll/m
Ti l l l l l l l l l
Al l l l l l l l l l

Fe+3 l l l l l l l l l
Fe+2 mp/l mp/l mp/l ms/l mp/l qo/l qo/l qo/l qo/l
Mn l l l l l l l l l
Mg pl/m pl/m pl/m pm/m pl/m �r/m �o/m �o/m �s/m
Ca l l l l l l l l l
Na l l l l l l l l l
Cr l l l lm/l l l l l l
Ni lm/l lm/l lm/l lm/l lm/l lm/l lm/l lm/l lm/l
B+97� lm/r lm/r ll/r lm/r lm/r lm/r lm/r lm/r lm/r
Mg# hm/l hm/l hm/l hq/l hm/l pp/l pp/l pp/l pp/l
Fe# lh/l lh/l lh/l lp/l lh/l mq/l mq/l mq/l mq/l
Te mp/l ms/l m�/l m�/l mm/l m�/l m�/l qq/l qm/l
Fo nh/hl nn/hl �m/hl np/hm �l/hl n�/p� n�/p� nr/p� pq/p�
Fa l�/h ms/h ho/p qq/p mo/h mq/mq ls/mq mm/mq pn/mm

Ca-Ol ms/l mo/l mp/l lr/l ln/l mn/l ql/l mn/l mq/l
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/�!3�8�6 �;&9Y) ��9
�4 
) �#�$% ���4 � �#�$%�+,3 �,7�/)� ��N

>��? =�0�
FE78 
��
D")��6E ���0'�) � �4��!6 �1�6 �� 
8�&!��1.8�4!/+�13K�Y� �+���	 &�Y)� �� H8) �)apfu ( @��#) ��3 �s��4) !/f
�&% �Q#�R� &�).

��+9� Opx1 Opx2 Opx3 Opx4 Opx5 Cpx1 Cpx2 Cpx3 Cpx4 Cpx5 
�W�� 1 2 3 4 5 6 7 8 9 10
SiO2 hm/ns op/ns ms/nn mp/ns sh/ns nq/nr ml/nq mo/nq ln/nq ml/nq
TiO2 mr/l mm/l mr/l mr/l mq/l qn/l qo/l qn/l qo/l qo/l
Al2O3 pq/m pl/m mm/q hm/m pm/m ll/r ol/r r�/r r�/r on/r
FeO ls/s �h/n lq/s hs/n hr/n nm/r qm/r qn/r ml/r q�/r
MnO mr/l m�/l mh/l ms/l mn/l ml/l oq/l lp/l nh/l sl/l
MgO sp/rq np/rq hl/rq �q/rq sr/rq mh/mh mp/mp mp/mp �p/mp h�/mp
CaO lp/q m�/q rs/q ql/q mq/q rp/mh r�/qm ol/qm sl/qm lh/qm
Na2O lo/l lr/l lm/l lr/l lr/l qo/l qn/l qo/l qn/l qs/l
Cr2O3 �s/l �m/l pm/l �s/l �r/l rs/m op/m or/m oh/m nl/m
NiO ml/l ml/l l l�/l ml/l l�/l l l l l
B+97� �l/mll ho/hh sh/hh mm/mll rq/mll sm/mll rr/mlm lo/mlm o�/mlm op/mlm

Si hs/m hs/m hq/m hn/m hs/m hq/m ps/m p�/m ps/m ps/m
Ti l l l l lm/l lm/l lm/l lm/l lm/l
Al l�/l l�/l lh/l lp/l l�/l mr/l mo/l mo/l mo/l mn/l

Fe+3 l l ln/l lq/l l l lh/l lh/l lh/l lh/l
Fe+2 m�/l m�/l mq/l mn/l m�/l ml/l lm/l lm/l l lm/l
Mn l l lm/l l l l lm/l l lq/l lq/l
Mg sp/m sh/m �l/m sh/m sp/m lr/m lm/m lm/m ll/m lm/m
Ca lp/l lp/l lh/l lp/l lp/l �n/l pq/l pq/l pr/l pm/l
Na l l l l l lq/l lq/l lq/l lq/l lq/l
Cr lq/l lq/l lq/l lq/l lq/l lo/l lo/l lo/l lo/l lo/l
Ni l l l l l l l l l l

B+97� ll/o ll/o ll/o ll/o ll/o ll/o ll/o ll/o ll/o ll/o
Mg# hm/l hm/l hr/l hq/l hm/l hm/l hh/l hh/l ll/m hh/l
Cr# qq/l qm/l qm/l qm/l qm/l qr/l qr/l qq/l qr/l qr/l

Fe+2# lh/l lh/l l�/l lp/l lh/l lh/l lm/l lm/l l lm/l
Q hr/m hr/m hm/m hr/m hr/m pp/m pr/m po/m pq/m pq/m
J l l l l l lr/l lr/l lr/l lo/l lo/l

Wo h�/r m�/o o�/o ql/o l�/o sh/rh sm/oq sq/oq l�/or mn/oq
En hp/ps mo/p� sr/ps hq/ps ls/p� sh/no rh/nq rq/nq ml/nq �n/nq
Fs ln/h sh/p ph/p pp/p p�/p sq/n ll/n ls/n pr/o ml/n

�� �  >��? =
��+9� Cpx6 Cpx7 Cpx8 Cpx9 Cpx10 Cpx11 Cpx12 Cpx13 Cpx14 Cpx15 

�W�� 11 12 13 14 15 16 17 18 19 20

SiO2 mh/nm os/nm ln/nm l�/nq hq/nq qr/nq ml/nr os/nm lp/nm mo/nq
TiO2 rq/l rn/l rl/l rr/l qr/l mh/l rq/l lh/m os/m mp/l
Al2O3 pm/r lp/o ss/r hr/r mp/r qs/o ml/q mo/r rl/r mr/r
FeO qo/r ror qm/r sn/r r�/q rh/q mr/q hn/r hs/r rh/q
MnO lh/l ml/l ml/l lh/l ls/l ln/l ls/l mq/l mo/l l�/l
MgO np/mp sp/mp nh/mp �q/mh om/m� sh/ms om/m� �m/m� �m/m� lq/m�
CaO hm/ql s�/ql hh/ql mr/mh �m/qr sq/qr sr/qo mn/qm ll/qm l�/qo
Na2O qo/l qo/l qs/l qs/l ns/l ns/l nl/l nl/l om/l n�/l
Cr2O3 np/m sm/m nq/m n�/m sn/l hm/l nn/l qm/m mn/m sp/l
NiO l l l l l l l l l l
B+97� hn/hh nm/mll sp/hh �r/mll lh/mlm hl/mll pl/mll rq/mll ql/mll qr/mll

Si pn/m pn/m pn/m pn/m ps/m p�/m hm/m p�/m ps/m pp/m
Ti lm/l lm/l lm/l lm/l lm/l lm/l lm/l lr/l lo/l l
Al ms/l mm�/l ms/l m�/l mr/l mp/l lh/l mr/l mo/l mr/l

Fe+3 lp/l l�/l lh/l ls/l l�/l l�/l l lp/l ls/l lh/l
Fe+2 lq/l lr/l lm/l ln/l l l ls/l lo/l ls/l l�/l
Mn l l l l l l l l l l
Mg ll/m ll/m lm/m ln/m hr/l ph/l hr/l hs/l hs/l hq/l
Ca pm/l pl/l pq/l �r/l hm/l hm/l hn/l pq/l pq/l hr/l
Na lq/l lq/l lq/l lq/l lo/l lo/l lo/l lo/l lr/l lo/l
Cr ln/l ln/l lo/l lo/l lq/l lr/l lq/l lr/l lr/l lq/l
Ni l l l l l l l l l l

B+97� ll/o ll/o ll/o ll/o ll/o ll/o ll/o ll/o ll/o ll/o
Mg# hp/l h�/l hh/l hs/l ll/m ll/m ho/l hs/l ho/l hr/l
Cr# qq/l qm/l qq/l qm/l mq/l mr/l mn/l qm/l mh/l mr/l

Fe+2# lq/l lr/l lm/l lo/l l l ls/l lo/l ls/l l�/l
Q pr/m pr/m pr/m pr/m po/m pl/m ho/m pq/m pr/m hq/m
J lr/l lr/l lo/l lo/l lp/l lp/l l�/l l�/l ls/l lp/l

Wo or/oq hs/om nq/oq �m/rp so/o� oh/op �n/op q�/or ml/or nq/op
En oo/nq �n/nq ol/nq nr/nn sn/op sp/o� hs/o� oq/nl n�/nl �q/o�
Fs mr/n qh/n lp/n �s/n �m/r pr/r qh/r rq/s ro/s �s/r

>��? @�0�
FE78 
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�&% &�).
��+9� MSpl1 MSpl2 MSpl3 MSpl4 MSpl5 MSpl6 MSpl7 MSpl8 MSpl9 MSpl10 MSpl11 
�W�� 1 2 3 4 5 6 7 8 9 10 11
SiO2 lr/l lr/l lo/l lo/l lo/l lo/l lr/l lm/l lm/l lm/l lm/l
TiO2 om/l om/l sq/l sq/l m�/l m�/l qq/l ls/l ls/l ls/l ls/l
Al2O3 rq/qm mm/qm �p/ql �l/ql os/qm pr/qm op/qq qm/qn hl/qo pq/qo pl/qn
FeO �m/m� pr/m� �p/mp lo/mh oh/m� qq/m� ml/ms sn/qm �s/qm pr/qm rh/qm
MnO qq/l qm/l qq/l qq/l qr/l qq/l mp/l qo/l qs/l qs/l qr/l
MgO rp/mo rr/mo ls/mo lq/mo lo/mo r�/mo nl/mo pm/mm �q/mm �m/mm h�/mm
CaO l l lq/l lq/l l l lm/l l l l l

Cr2O3 �l/on mo/os p�/oo sn/oo nq/os os/os h�/oo ql/ol ns/ol nr/ol sh/rh
NiO mo/l mo/l m�/l m�/l mm/l mq/l ms/l ml/l ml/l mm/l lp/l
B+97� hl/hh qr/mll nn/hh o�/hh ls/mll or/mll ss/hp qp/hh rn/hh rq/hh qr/hh

Si l l l l l l l l l l l
Ti lm/l lm/l lm/l lm/l l l l l l l l
Al ��/l �s/l �n/l �n/l ��/l �p/l pm/l hm/l hl/l hl/l hr/l

Fe+3 mm/l ml/l mq/l mr/l lh/l lh/l lp/l ml/l ml/l mm/l ml/l
Fe+2 rn/l rn/l rs/l rs/l rs/l rn/l rr/l on/l os/l os/l on/l
Mn lm/l lm/l lm/l lm/l lm/l lm/l l lm/l lm/l lm/l lm/l
Mg ss/l sn/l sn/l so/l so/l sn/l ss/l no/l no/l no/l nn/l
Ca l l l l l l l l l l l
Cr ml/m mm/m lh/m lh/m mr/m mq/m lh/m hp/l hh/l hh/l hs/l
Ni l l l l l l l l l l l

B+97� ll/r ll/r ll/r ll/r ll/r ll/r ll/r ll/r ll/r ll/r ll/r
Mg# rr/sn lo/sn ls/so ho/sr mp/so qn/sn nh/ss on/no ml/no ml/no hs/no
Cr# hp/np on/nh mn/nh mo/nh qs/nh pm/np rl/n� sh/nm qq/nq qp/nq pl/nl

Fe+3# ln/l ln/l ls/l ls/l ln/l ln/l lo/l ln/l ln/l ln/l ln/l
Fe+2# rn/l rn/l rs/l rs/l rs/l rn/l rr/l os/l os/l os/l on/l
Al# lq/om nn/ol pn/ol ps/ol �o/ol mh/om �l/oq rm/op �p/o� �m/o� ql/oh

>��? @�� �  .
��+9� MSpl12 MSpl13 MSpl14 MSpl15 MSpl16 MSpl17 MSpl18 MSpl19 CSpl20 CSpl21 CSpl22 

�W�� 12 13 14 15 16 17 18 19 20 21 22 
SiO2 lm/l lm/l lo/l ls/l lq/l lq/l lm/l lm/l l lq/l lq/l
TiO2 ln/l ls/l ml/l qr/l mp/l mp/l mn/l ms/l �p/r mr/q ph/nm
Al2O3 �s/qn pr/qn �q/rn h�/qp qs/rp lh/rp rl/rp nh/rp nn/mq hn/mr lq/l
FeO nn/qm on/qm rq/mr mh/qm l�/ms lm/ms nn/mn nq/mn ll/rn sh/rl pl/rr
MnO qn/l qs/l mp/l qm/l mp/l mp/l mn/l ms/l rm/l q�/l pn/h
MgO hn/mm hq/mm qs/m� qm/mr sr/ms qp/ms sp/ms s�/ms �s/p ss/h �s/r
CaO l l l lo/l l l l l l l l

Cr2O3 ll/ol hn/rh pm/rq ll/rq lo/qh pn/qp h�/qp sm/qp mn/rp sh/oq rn/m
NiO lp/l lp/l ql/l m�/l mp/l m�/l ql/l ql/l qm/l ql/l lr/l
B+97� ss/hh nn/hh sr/hh ls/hs n�/mll �p/hh lq/mll hm/hh �s/hp sm/hh �m/mll

Si l l l l l l l l l l l
Ti l l l lm/l l l l l lh/l ln/l qp/m
Al hr/l hr/l ql/m ln/m q�/m q�/m q�/m qp/m oh/l no/l l

Fe+3 ml/l ml/l ls/l mn/l lp/l l�/l l�/l l�/l rm/l qn/l l
Fe+2 on/l on/l qs/l rh/l rl/l rm/l qh/l qh/l ss/l np/l hr/l
Mn lm/l lm/l l lm/l l l l l lm/l lm/l q�/l
Mg no/l no/l �r/l sm/l �l/l sh/l �l/l �l/l or/l o�/l mp/l
Ca l l l l l l l l l l l
Cr h�/l h�/l �o/l �p/l sn/l sn/l sn/l so/l ll/m ml/m lr/l
Ni l l l l l l l l lm/l lm/l l

B+97� ll/r ll/r ll/r ll/r ll/r ll/r ll/r ll/r ll/r ll/r �l/q
Mg# �o/no ss/no s�/�r sr/sl pp/sh ln/sh oo/�l rp/�l nh/rh sn/oo nn/ms
Cr# lr/nm hr/nl mr/rp no/oq �o/rr sh/rr s�/rr qm/rr ml/s� qn/s� ln/hp

Fe+3# ln/l ln/l lr/l lp/l lo/l lo/l lo/l lo/l m�/l mr/l l
Fe+2# on/l on/l qs/l rh/l rl/l rm/l rl/l rl/l sl/l nn/l pr/l
Al# h�/op l�/oh p�/sm oo/n� qs/ss rm/ss rr/ss �h/ss hl/rq �n/rq hn/m
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